The purpose of this paper is to describe and compare key elements of the business incubation landscape in the United States, China and Brazil in order to provide an understanding of the similarities and differences in incubation systems across the three countries, as well as the opportunities and challenges inherent in the macroenvironmental and institutional environments for new business creation. Incubator models are described and compared along key dimensions which include strategic objectives, incubator financing/incubator sponsorship and its impact on strategy, and the incubator's service mix with an emphasis on financial services provided by incubators to client firms. The role of government and its impact on incubator strategy as well as its role in supporting the environment for new business creation is discussed. A study of incubation and the innovation ecosystem in these leading incubation markets ought to have relevance not just in cross cultural comparative settings, but also to global incubation in both developed and developing countries, in terms of policy and practice.
Introduction
Business incubators are viewed by many country governments as dynamic tools for fostering new ventures with the macro objective of economic development and job creation. Small businesses are engines of growth in many dynamic economies. The research in areas related to business incubators is still in its nascent stages, primarily due to the fact that business incubation as a form of support did not gain currency until the late 1980s and 1990s in many parts of the world. Incubation is a vital component of an entrepreneurial infrastructure and this concept is moving mainstream with increased interest and awareness of the power of this support mechanism.
As business incubators gain ubiquity in various parts of the developed and developing world, incubator models have evolved in sophistication, variety and complexity. The services that are offered and the configurations they take vary widely, since they are highly sensitive to local environmental conditions and to the unique entrepreneurial ecosystem in that country (Lalkaka, 2002) . While incubators have been in existence in the United States since the 1960s, business incubators in developing countries have really only been in evidence in any significant way in the last decade (Scaramuzzi, 2002) . Incubator growth in China and Brazil started in the late 1980s to early 1990s.
The purpose of this paper is to describe and compare key elements of the incubation landscape in the United States, China and Brazil to provide an understanding of the similarities and differences in incubation systems across the three countries, as well as the opportunities and challenges inherent in the macro-environmental and institutional environments for new business creation. For instance, compared to the United States and Brazil, Chinese incubators tend to be relatively more monolithic in terms of business models, due to their high level of dependence on the government for direction and support. At the macro level incubation, systems in the three countries are compared to discuss institutional/environmental/contextual influences on incubator models. Incubation approaches are then described and compared along key dimensions which include strategic objectives, incubator financing/incubator sponsorship and its impact on strategy, client selection criteria, the incubator's service mix with an emphasis on financial services provided by incubators to client firms and performance criteria used to evaluate incubator success. The role of government and its impact on incubator strategy as well as its role in supporting the environment for new business creation is discussed.
Background
Incubators in the United States, China and Brazil were selected for this study (N = 30) and interview and archival data were collected by the author from the incubators through semi-structured interviews over a two year period from 2004 to 2006. The United States has the oldest and largest incubation system with approximately 1000 incubators, which has evolved into an incubation ecosystem with a plethora of incubator models, ranging from public to private incubators. Interestingly, a majority of U.S.
incubators operate as non-profit entities and many are university-affiliated. China and Brazil were chosen for this comparative study because these are fast growing emerging markets with the third and fourth ranking business incubation markets in the world.
Both China and Brazil have experienced extensive changes in their economic, institutional and financial infrastructures, especially in terms of market development, by opening up to global competition and deregulating their markets to reduce the predominant role of the state. Although China has only promoted the creation of small business through the incubation model since the late 1980s, it is the world's largest emerging market and has had an average growth rate annually of over 10 percent for the last decade (Konana, Doggett & Balasubramanian, 2005) ; it is second only to the United States in terms of number of incubators. There are now more than 500 incubators in China with over 600,000 employed by those incubators (Ma, 2004) . China has a welldeveloped incubation market space, with the government playing a predominant role in the business of incubation by channeling resources to accord with the government mandate of high technology led economic growth. In China, incubators and incubatees alike depend to a large extent on government funds in an environment marked by a paucity of risk capital.
Currently, with over 400 incubators, the Brazilian incubation market is counted as the fourth largest in the world after the United States, Germany and China. Regional and national incubator networks in Brazil are highly evolved and play a significant role in influencing government policy directed at the growth of business incubators. A multitude of government organizations at the federal, state and local levels are involved in assisting incubation efforts. The business incubation landscape in Brazil is vast, varied and complex with a plethora of incubation models, some of which have evolved in response to unique local needs, such as the need for poverty alleviation.
Literature Review Business Incubators and Services
The National Business Incubation Association of the United States defines business incubators as entities that "accelerate the successful development of entrepreneurial companies through an array of business support resources and services, developed or orchestrated by incubator management and offered both in the incubator and through its network of contacts" (NBIA 2005) . Business incubation is especially important in fostering young firms through their most vulnerable phase (Aernoudt, 2002; Kuratko & LaFollette, 1986 ) when early demise is attributed to a lack of funding in a majority of cases.
Business incubators are used as economic development tools by almost all countries. Typically, an incubator provides a safe haven for a firm in its early stages of growth through a mix of tangible and intangible services. At a macro level, incubators seek to promote job creation and economic development by linking talent, technology, capital, and know-how in an effective framework to foster the growth of new businesses (Smilor, Gibson, & Dietrich 1990) . At the firm level, the incubator provides a valueadding support system for leveraging entrepreneurial agency, which typically includes a raft of tangible and intangible services to help the new venture get off the ground.
Tangible services include shared, subsidized rental space, and office infrastructure, such as secretarial services and business/office equipment. Value-added services in the form of in-house consulting and access to a network of support businesses specializing in marketing, business planning, legal, accounting, and other services are typically provided as intangible services. Financial services to incubatees in many cases include introductions or connections to sources of risk capital for the new venture and in some rare cases, direct investment by the incubator in its more promising incubatees (Chandra, He and Fealey 2007) .
Business Incubator Funding Sources
Business incubators in all three countries were predominantly government funded and supported, with some interesting variations in support in the three countries. In the United States, government grants, university/corporate support along with rental and consulting income constituted primary sources of funds for incubators. Support from the state economic development agencies as well as capital funds from the state's legislative allocation, and competitive and matching grants from the state were primary sources of incubator support in the United States (Knopp 2007) . Since a majority of incubators in the United States are run as non-profit entities, they operate under a business model that generates additional revenue from rental income and consulting services. Given the structural barriers in the environment to the creation of private enterprise, coupled with the need to transition effectively to a market system, the Chinese government uses business incubators as policy tools of market creation by offering financial support for 
Business Incubation and Government Involvement
Though incubator models vary widely around the world, most of them have some degree of government involvement. In the United States, for example, incubators are funded by plural government and non-governmental sources, although many of them may receive a majority of funding from state, local or federal governments. Government grants as well as private foundation/university/corporate support add to the financial infrastructure available for incubators. Tax incentives and low interest loans to local government agencies are forms of federal government support.
In China, the visible hand of government has been ubiquitous in the country's economic and political life over the past half century. Business incubators are no exception. Business incubators in China currently have varying levels of government involvement, ranging from full ownership to mixed partnership to minimal involvement, particularly in the southern regions of China, such as Shenzhen and Guangdong (Chandra, He and Fealey, 2007) . The government has several lines of dedicated funds to support incubation in the form of "construction" funds for incubators, "seed capital" funds for start-ups and "innovation" funds for small and mid-sized ventures that are in the growth phase of their life cycle. In their nascent stages, business incubators in China were mostly supported by the government with a clear mandate for technological advancement and economic development. The government viewed business incubators as a strategic tool for China's transition to a high technology-driven market economy and hence was willing to invest large amounts of resources into these crucibles of entrepreneurship (Harwitt, 2002 both cities were well represented in the selected sample.
The interview instrument for the semi-structured, in-depth interviews was developed after a thorough literature review and revised after pilot interviews with incubators in the United States. The pilot interviews served as a pre-test for instrument validation and changes were made to the interview instrument based on the findings and comments. Six incubators in the United States were interviewed to serve as a baseline for the comparison. The instrument was pre-tested and adapted to the Chinese environment by scholars and consultants with extensive experience in China and other Asian markets.
The instrument was first translated and back translated from English into Chinese and vice versa by a Chinese-speaking research assistant and then proofread and modified by another Chinese speaker from an academic environment to ensure the accuracy of translation. The semi-structured interview format was selected, since this modality provides for focused and systematic information collection, while allowing the interviewee to provide relevant contextual information appropriate to each case.
For each incubator visited, the president, vice president, or director/manager in charge of corporate affairs was interviewed. In addition, the sample included visits with incubator association directors, academics and entrepreneurs located in the incubators.
They were selected as key informants, since they were in the best position to provide an overview of the incubator's strategic direction, as well as its history and background. In China, the interviewees were native Chinese speakers who did not speak English. They were provided a copy of the instrument in Chinese either prior to the interview by e-mail, or handed a copy of the interview instrument at the beginning of the interview in Chinese.
The same interview protocol was followed in Brazil, where most of the interviewees spoke English, with one exception where a translator was used. All interviews were recorded with the interviewee's permission and transcribed for analysis. On average each interview lasted for 1 hour and 35 minutes/hours.
Results
From the literature review and analysis of the interview data, four key environmental and incubator-level dimensions emerged: institutional environment for new venture creation, role of government in incubator development, incubator financial model, and the incubator service mix, including financial services provided to client firms. In the first part of the following section, generic types of incubator models in the three countries are described. This is followed by a description of some of the indigenous models unique to China and Brazil. These models are unique in the sense that they have evolved in response to local conditions in each country. The incubation approaches are then compared and contrasted along the key dimensions identified from the interview data to provide an overview and critical assessment of the state of business incubation in the three countries. Conclusions and policy implications are addressed in the last section.
Generic Models of Business Incubators
Business incubator models in all three countries are driven, in large measure, by the type of tenant business and the agendas of the primary sponsors. Both China and
Brazil have been evolving indigenous models of incubation after more than a decade of growth. The generic models found in all three countries are presented first followed by the unique models in Brazil and in China.
Technology incubators -In the United States, high technology incubators generally
have a university affiliation along with a focus on a specialized technology that coincides with the area of expertise at the university. This category represents the first generation of incubators in China. These incubators focus on a variety of high technology fields, such as new materials, environmental technologies, etc. They provide space and general services to start-ups, which originate from universities, research institutes and stateowned enterprises. In Brazil, technology focused incubators were primarily associated with and supported by the universities, federal/state governments and related industries, with students and professors as key founders of businesses.
Specialized high-tech incubator -In the United States, this category of incubators
focuses on a certain aspect of high-technology to capitalize on proximity to university resources or to other sources of funding. The Chesapeake Innovation Center (CIC) is located close to the federal government and capitalizes on its locational advantage by incubating businesses/technologies related to homeland defense and security.
In China and Brazil, this class of incubator focuses on a specific field of hightechnology, such as software or biomedicine and provides specialized services to incubatees in these areas. This category of incubators has witnessed rapid growth in the past decade and comprises about 10% of incubators in China. In Brazil, the focused high technology incubators are affiliated with specific industry clusters as well as corporations that support their development. Good examples are Biominas and FUMSOFT, associated with the biotechnology and software clusters respectively. 
University-based incubator

Innovation Park for Returned Scholars -This particular category of incubators
was set up to attract overseas talent -scholars and students -from the Chinese diaspora to set up high-tech businesses in China. Generous subsidies, the form of low cost space usually at universities and other forms of assistance, are used to attract homeward bound talent.
State Owned Enterprise incubator -The SOE incubator bears some similarity to the corporate incubator; however this type of incubator is housed in and supported by the parent SOE with the intent of creating new technologies for the benefit of the parent SOE and for absorbing redundant workers from the parent company. They suffer from lack of strong managerial talent, since they are staffed by managers with little market experience.
Brazil -Brazilian incubators exhibit the broadest scope of incubation models in comparison with other countries, such as China, where incubator models tend to be more monolithic and technology-focused. The Brazilian incubation environment offers a plurality of approaches and configurations of incubation ranging from the traditional, design, cultural, social, and high-technology oriented incubators, with indigenous models, such as the "social" incubator that is unique to Brazil. The incubation approaches are a blend of global and local models that have evolved in response to local needs, i.e., particularly the need to alleviate poverty and create jobs for the economically disadvantaged.
Cooperative/ Social Incubator -Social problems related to unemployment in the Brazilian economy were exacerbated by the opening up of the economy to foreign competition after 1990. A series of initiatives by universities and concerned citizens attempted to combat poverty and related ills by transferring the incubator model to the social sphere in order to create jobs and growth. Funding for these incubators came from the university and state and municipal governments interested in economic development at the local and regional levels, with the university serving as the primary source of knowledge and training to the cooperatives (Almeida 2005) . Due to historically weak economic conditions, Brazil has a relatively high degree of "necessity" entrepreneurs compared to "opportunity" entrepreneurs. Social or cooperative incubators are designed to help these necessity entrepreneurs take their idea to market. While technological entrepreneurs take advantage of opportunity, the social entrepreneurs do it out of necessity. Social incubators try to create an entrepreneurial environment in the community, through workshops and individualized assistance in design, production and marketing (Interviews in Rio de Janeiro and Brasilia 2006).
Cultural Incubator -This type of incubator is aimed at fostering entrepreneurship in the field of culture, i.e. music, arts, sculpture, photography and cinema, among others (Scaramuzzi 2002 
Institutional Environment for New Venture Creation
The institutional structure and maturity of its institutions in a country shapes the environment for incubation, and this holds true in the United States, China and Brazil.
Availability of capital as well as the structure of financial markets is a key determinant of growth of fledgling ventures (Bhide, 2000) . Banking reform in China has been slow and The world of incubation is not well-known in Brazil, even with nearly 400 incubators in existence, and the venture capital market is still in its infancy (Sao Paulo Interview).
The interviews in the United States, China and Brazil indicated that incubator strategies are driven by contextual features of the incubation landscape in a country. In China, incubators were viewed as a public good entity with a social mission and tended to operate under a government mandate of economic development. In Brazil, there was a general lack of awareness of the world of incubation, in spite of the country's 400
incubators, whose primary goal was to foster a culture of entrepreneurship and to promote economic development. In the United States, the focus of incubation was on nurturing entrepreneurs with the goals of economic profitability, technology transfer, commercialization and job creation. However, these strategic objectives tended to vary with the business model of the incubator and type of sponsorship/level of government involvement.
Government Involvement in Incubators
Role of Government -United States -In the United States, government involvement is manifested through funding from federal, state and local levels; however, a greater diversity of incubator models has resulted in plural approaches to funding. State governments play a predominant role in supporting incubators in the United States, with legislative allocations for economic development going to support incubators in many of the states, and with the local and federal levels of government playing a supportive role in incubator sponsorship. The source of incubator funding in many instances determines the incubators' strategic focus and tenant selection. For instance, government-funded incubators operate with a goal of economic development, relative to a universityaffiliated incubator that may have technology transfer as its primary goal.
Role of Government -China -In China, government involvement in incubator founding
and operations is typically quite high, with the government impacting incubator models, organization, funding and strategy for the incubator (Scaramuzzi 2002) . The interviewees in China spoke with one voice in affirming the importance of government support for incubation. The government heavily subsidizes incubator construction as well as ongoing incubator operations and is involved in operational decisions of the incubator. In general, incubators that are funded and supported financially by the government tend to have different operational features from incubators that are primarily supported by diverse partners such as universities and private entities. In a majority of the Chinese incubators, the government was the primary source of funds for establishing incubators with the implicit understanding that the incubator would become financially independent in due course. Even though incubators are required by the Chinese government to reach selfsustainability in three years, many of the incubators interviewed had not reached that goal and were still heavily dependent on ongoing subsidies from the government to support operations. Rental incomes from client firms constituted a very small portion of the incubators' revenues and were not significant enough to cover operational costs.
It was noted in China that government involvement negatively impacted the incubators' market orientation and entrepreneurial proclivity, as well as their financial service intensity. Higher levels of government involvement appeared to correlate with more arm's length financial involvement with incubatees, such as linking them with sources of financial assistance, whereas lower levels of government involvement increased the incubator's entrepreneurial proclivity and led them to make riskier direct investment in their client firms (Chandra and He, 2008) . Incubators in the southern regions, such as Shenzhen, tended to have mixed ownership structures (public/ private) and were more likely to make direct investments in incubators. In contrast, the incubators in the north with heavy government involvement tended to maintain an arm's length financial relationship with their incubatees (Chandra, He and Fealey, 2007) . In general, incubators in the United States are moving toward a service mix that emphasizes higher, value-added services such as networking, which is now recognized as more valuable in the service continuum of incubators (Ekholm and Haapasalo 2002) . provided by the government (Lalkaka, 2003; Chen, Yin, & Zhu, 2003) in the form of grants or soft loans. The breakfast meetings would include several actors involved in the biotech arena.
Role of Government -Brazil
Brazil -Services
Informal cluster networking amongst client firms is also a part of incubator's services.
CIETEC has access to media where the incubator manager talks about CIETEC projects (Lalkaka 2003) . In general, interviewees pointed out that there was a mix of state, federal, some private funds/venture capital and some seed money, but there clearly are gaps in the financing chain that need to be addressed.
Conclusions and Policy Implications
Incubation approaches in developed and developing countries bear many similarities; however, at the macro level incubation is very much influenced by the nature of the institutional and cultural context. At the incubator level, the strategic focus of the incubator along with its service mix are impacted by the nature of its client base as well as the resources available to the incubator in its immediate environment. This study has focused to a large measure on the nature of incubator financing and the financial services it in turn offers its incubatee clients, both of which are very much dependent on political, 
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